IlAPASHTOJlOrHX , 50 , 2, 2076 


YflK 576.895J22 + 591.341.2 + YffK 594.38 

PA3MH02KEHHE MATEPHHCKHX CnOPOIJHCT 
SCHISTOSOMA MANSONl 

© r. JI. ATaee,* J\. P. EaHceHoea, A. C. ToKMaKoea 

prny HM. a. H. repneHa, Ka^e^pa 30ojiorHH 

Ha6. p. Mohkh, 48, C.-IIeTep6ypr, 191186 
* E-mail: ataev@herzen.spb.ru 
nocTymuia 23.10.2015 

BtmoJiHeHo rncTOJiorHHecKoe HccjiejjOBaHHe pa3BHTHfl reHepaTHBHbix 3JieMeHTOB Ma- 
TepHHCKHx enopouHCT (MC) Schistosoma mansoni. B Mnpaim^HH HacHHTbiBaeTca b cpejx- 
HeM 20 KpynHbix KJieTOK, KOTopbie Mbi onpejjejnieM Ka k TK. B KayzjajibHoif nacTH Haxo- 
Tax^ce rpynna H3 HecKOJibKnx HejjHijxJiepeHiiHpoBaHHbix KJieTOK (HK). riocjie MeTa- 
Mop$o3a MHpaun^HH b cnopoijHCTy TK pacTyr h Ha TpeTHH ^eHb HaHHHaioT Apo 6 HTbca, 
o 6 pa 3 ya nepBbie 3m6phohm AonepHHx cnoponncT. B 3to BpeMa b cySTeryMeHTapHOH 06 - 
jiacTH Tena MC (jiopMHpyiOTCJi repMHHajibHbie Maccw. B ^ajibHeiimeM npoJiH^epanHH HK 
npoHCxo^HT TOJibKO b repMHHajibHbix Maccax. HacTb HK flHtfxjjepeHitfipyeTCJi b HC, koto- 
pbie o6pa3yiOT 3m6phohm enopoiiHCT. TaKHM o6pa30M, cjDOpMHpoBaHHe reHepaTHBHbix 
3 JieMeHTOB b MC S. mansoni nponcxoAHT b 2 3 Tana. nepBHHHbie TK o 6 pa 3 yioTC 5 i b npo- 
uecce pa3BHTHH MHpailHJJHfl B flHIje, a BTOpHHHbie HC B03HHKai0T B repMHHajibHbix Maccax 
enopouHCTbi. 

Kiuoneeue cnoea : Trematoda, MaTepHHCKaa enopoiiHCTa, Schistosoma mansoni , pa3- 
MHo^ceHHe, reHepaTHBHbie kjictkh, repMHHanbHaa Macca. 


Schistosoma mansoni Sambon, 1907 Ha npoTJDKeHHH ^ojiroro BpeMeHH hb- 
jihiotcji HanSojiee hhtchchbho H3ynaeMbiMH TpeMaTo^aMH. TeM He MeHee 
HaiHH CBe,aeHHH 0 pa3BHTHH H pa3MHO>KeHHH napTeHHT 3T0r0 BH^a 6a3HpyiOTCH 
Ha OTHocHTejibHo CTapbix paSoTax, xoth h BbinojiHeHHbix Ha pa3HOM mctoah- 
necKOM ypoBHe. 3 to CBeTOMHKpocKonHnecKHe (Maldonado, Acosta-Matienzo, 
1947; Oliver, Mao, 1949; Shutte, 1974) h 3JieKTpoHHOMHKpocKonHHecKHe hc- 
cjie^OBaHHH (Pan, 1965, 1980; Meuleman et aL, 1980), a Tajoice 3KcnepnMeH- 
TajibHbie Ha6mo ( zteHH5i in vitro (Bash, DiConza, 1974; Mellink, van den Boven- 
kamp, 1985). B jcanecTBe HCTOHHHKa ^opMHpoBaHHa 3 m6phohob ^onepHHx 
cnopoitHCT BceMH aBTopaMH npH3HaioTC5i reHepaTHBHbie kjictkh, o^HaKO hhc- 
JieHHOCTb nOCJie^HHX, HX JIOKaJIH3aiJH5I H ^HHaMHKa MyJIbTHnJIHKaitHH TpaKTy- 
K)TC5i no-pa3HOMy. B KanecTBe yHHBepcaJibHoro HCTOHHHKa MyjibTHmiHKaijHH 
reHepaTHBHbix 3JieMeHT0B napTeHHT TpeMaTO,zj HaMH npH3HaioTCH repMHHajib¬ 
Hbie Maccw. O^HaKo b MaTepHHCKHx cnopoitHCTax S. mansoni 3th o6pa30BaHHH 
b npe,ztbi^yin;Hx paSoTax He o6Hapy»ceHbi. C itejibio onpejjejieHHH MexaHH3Ma 
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pa 3 MHO>KCHHH napTeHHT MaTepHHCKoro noKOJieHHa S. mansoni 6 bino npoBeae- 
ho hx rHCTOJiornHCCKoe H3yneHHe. 

B xoAe HccueAOBaHHa pa3MHoaceHHa MaTepHHCKHx cnoponHCT (MC) 
S. mansoni mbi npHAep/KHBaancb TeopHH reTeporoHHH, coraacHO KOTopon re- 
HepaTHBHbie kjictkh (TK) napTeHHT TpeMaTOA He cnoco6Hbi k caMOBOcnpon3- 
BeaeHHio. JJeneHHe TK BcerAa npHBOAHT k o6pa30BaHHio AByx HeoAHHaKOBbix 
no cbohm pa3MepaM 6aacTOMepoB h aojokho TpaKTOBaTbca KaK HepaBHOMep- 
Hoe apo6jieHHe. IIonojiHeHHe ace HHCJia TK ocymecTBnaeTca HCKjnoHHTejibHO 
3a CHeT AeneHna HCAH(j)(])epeHi],HpoBaHHbix kjictok (HK). HK Taioxe MoryT 
6biTb OTHeceHbi k repMHHajibHOMy MaTepnany, Tax KaK b pe3ynbTaTe hx ahc})- 
4>epeHnHau,HH o6pa3yiOTca jih6o TK, jih6o cTpyKTypHbie oaeMeHTbi opraHOB 
pa3MHoaceHHa napTeHHT — repMHHanbHbix Mace (cm. o63opbi: ATaeB, 2000; 
Dobrovolskij, Ataev, 2003; Galaktionov, Dobrovolskij, 2003). 06oco6aeHHe 

KJieTOK nOJIOBOH J1HHHH npOHCXOAHT enje BO BpeMH 3M6pHOreHe3a MHpan,HflHH 
h b ^aJibHenuieM coxpaHaeTca Ha npoTaaceHHH Bcero OHToreHe3a MC. 

ripn 3 tom MHpau,H^HH pa3Hbix TpeMaTOA MoryT OTJiHHaTbca no COCTaBy re- 
HepaTHBHblX 3JieMeHTOB, BKJHOHaiOmHX J1 h6o TOJlbKO HK, jih6o HK H TK HJ1H 
TOJibKO TK. 3 to ocHOBHbie BapnaHTbi, OAHaKO ecTb h Apyrne, aBjunomnecH, 
OHeBHAHO, npOH3BOAHbIMH. TaK, y MHpan,HAHeB HeKOTOpbIX BHAOB (HanpHMep 
Echinostoma paraense ) HapaAy c TK o6Hapy>KHBaiOTca HeOojibinne 3M6pnoHbi 
(Ataev et al., 2001), a b neAoreHeTHHecKHX JiHHHHKax Philophthalmus rhionica 
HaXOAHTCa 3pejlbIH 3M6pHOH MaTepHHCKOH peAHH, C(J)OpMHpOBaHHbIH B pe3yjlb- 
TaTe pa3BHTH« eAHHCTBeHHOH TK (ATaeB, ,D,06p0B0abCKHH, 1990). 


MATEPHAJI H METOflHKA 

3KcnepHMeHTajibHoe 3apa>KeHHe mojijhockob Biomphalaria glabrata Say 
MHpau,HAH«MH Schistosoma mansoni npoBeAeHO b JlaOopaTopHH Ohojiothh >kh- 
bothmx nepneHbaHCKoro yHHBepcHTeTa (®paHu,Ha). CpeAHaa A03a 3apaaceHHa 
cocTaBHJia 9 jihhhhok. 3apaaceHHbie yjiHTKH coAepacanncb b aKBapnyMax npn 
26 °C. flna THCTOJiorHHecKoro H 3 yneHHa mojijhockh (JwKCHpoBanHCb b >khako- 
cth ByaHa. MaTepnaji (ftHKcnpoBajica Hepe3 2, 4, 6, 12 AHefi nocjie 3apaaceHHa 
(n. 3.). napa(J)HHOBbie cpe3bi tojhahhoh 5 mkm OKpauiHBajiHCb reMaTOKCHJiH- 
hom 3pjinxa c nocaeAyiomeH noAKpacKofi boahmm pacTBopoM 303HHa. 

,ZJaa rHCTOJiorHHecKoro H3yneHHa MHpau,HAHeB npHMeHaaacb moahi|)hu,hpo- 
BaHHaa MeTOAHKa 3ajiHBKH b aceaaTHH-napa(])HH (Langeron, 1949). EbiJiH h3totob- 
jieHbi nojiHbie cepnn cpe30B tojihikhoh 3 mkm. /(jia OKpacKH Hcnojib30Bajica re- 
MaTOKCHjiHH Mafiepa c nocaeAyiomeH noAKpacKofi boahmm pacTBopoM 303HHa. 

H3yneHHe h MHKpo(j)OTorpa(j)HpoBaHHe npoBOAnnncb Ha MHKpocKone Leica 
DM 5000, pncyHKH BbinoaHaancb Ha MHKpocKone Leica DM 1000 c noMonmio 
pHCOBaabHoro annapaTa L3/20. 


PE3yjIbTATbI H OBCy^KAEHHE 

CTaAHa MHpanHAHa. Pe3yabTaTbi H3yneHHa KaeTOHHoro cocTaBa MHpaujmH- 
eB Schistosoma mansoni, BbinoaHeHHoro c noMombio racToaorHHecKHX MeTO- 
Aob, He no3BoaaioT HaM AOCTOBepHO onpeAeaHTb xapaierep reHepaTHBHbix 3ae- 
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MeHTOB. 3 to noKa He yAanocb CAeJiaTb h aBTopaM, Hcnojib30BaBiuHM AaHHbie 
ajieKTpoHHOH (Pan, 1980) h KOH<|)OKajibHOH MHKpocKonHH (Collins et al., 2011). 
Bo Bcex pa 6 oTax yKaabmaeTca, hto TK pacnoao>KeHbi b aaAHeii nonoBHHe jih- 
hhhok. ripn 3 tom TOJibKO HeMHome HCCJieaoBaTeJiH (Voge, Seidel, 1972; 71°6- 
poBOjibCKHH h AP-, 2000; Dobrovolskij, Ataev, 2003; Galaktionov, Dobrovols- 
kij, 2003) noAHHMajiH Bonpoc 06 oahopoahocth 3thx kjictok. YnHTbiBaa, hto 
MC S. mansoni peajiH 3 yiOT reHeparaBHyio (J)yHKUHio b ochobhom Ha napa 3 HTH- 
HecKoii (J>a3e pa 3 BHTua, B03M0>KHbi ABa BapnaHTa: jih 6 o b MupaiiHAHax 3Toro 
BHAa HMeiOTca TOJibKO HK, jih 6 o KpoMe hhx ecTb h co3peBaiomHe TK. 3pejibix 
TK, roTOBbix k Apo 6 neHHio Ha jihhhhohhoh ct 3 ahh MC, Her. Ha 3 to yKa 3 biBa- 
eT pOCT 3THX KJieTOK y>Ke Ha CnOpOHHCTOHAHOH CT3AHH. 

Bcero b MHpauHAHH S. mansoni no pa3HbiM hctohhhk3m HacnuTbiBaeTca 
ot 20—27 (Ottolina, 1957; Voge, Seidel, 1972; Schutte, 1974; Pan, 1980) ao 
50—61 TK (Maldonado, Acosta-Matienzo, 1947; Olivier, Mao, 1949). Cxopee 
Bcero, b 3thx pa 6 oTax cHHTajiHCb Bee kjictkh, HMeiomne OTHomeHHe k reHepa- 
thbhmm 3 JieMeHTaM: HK, co 3 peBaiomne h 3 pejibie TK. B jiio 6 om cjiynae 3 th 
KJ ieTKH pacnojio>KeHbi b AByx hjih 6 oJiee cmokhmx rpynnax (Schutt, 1974) 
b 33 ahhx AByx TpeTax Tena MupaiiHAHa (Olivier, Mao, 1949; Pan, 1980). 

no HauiHM abhhwm, b MiipamiAHH S. mansoni HacHHTbiBaerca b cpeAHeM 
20 KpynHbix kjictok, KOTopbie Mbi onpeAenaeM KaK TK (pnc. 1, cm. bkji.). Ohh 
o 6 pa 3 yiOT C-o6pa3Hbiii KJieroHHbiii Ta>K, HaHHHaiomHHca b KayAajibHOH nacra 
Tena jihhhhkh, a cnepeAH AOcraraiomHH ee raHrjiHa. Ha ypoBHe 3-ro paAa snu- 
TejiHajibHbix njiacTHHOK MiipamiAua 3 tot tm>k CMemaerca k CTeHKe Tena jih¬ 
hhhkh, o 6 xoAa pacnojiojKeHHyio 3Aecb 30Hy 3KCKpeTopHbix KaHajibueB. Bepo- 
aTHO, 3 to CMemeHHe h npHBOAHT k pacnaAeHHio eAHHoro nyjia TK Ha 2 rpynnbi 
KjieroK ( 6 ojibine mm He OTMenajiH). B pe3yjibTaTe CKjiaAbiBaeTca BneHaTjieHHe 
o He 3 aBHCHMoii 3aKJiaAKe TK b HecKOJibKHx ynacTKax Tejia MHpauHAHa (Schutt, 
1974, h ap ). B cocTaBe Taaca kjictkh pacnojio>KeHbi njiOTHO. EcTb AaHHbie, hto 
T ecHbiii KOHT3KT Me>KAy TK noAAep>KiiBaeTca 3a cneT MHoroHHCJieHHbix He- 
6 ojIbUIHX BbipOCTOB Ha HX nOBepXHOCTH, apMHpOBaHHbIX MHKpOTpy 60 HKaMH 
(Collins et al., 2011). OAHaKO bo 3 mo>kho Apyroe o 6 T>acHeHHe njiOTHOH ynaKOB- 
kh repMHHajibHoro MaTepnajia b MHpauHAHH S. mansoni. Ha 3 jicktpohho-mhk- 
pocKonHnecKOM ypoBHe noKa3aHo, hto TK b ahhhhkc OKpya<eHbi HHTonna 3 - 
MaTHHeCKHMH OTpOCTK3MH napeHXHMaT03HbIX (HHTepCTHHHajIbHblx) KJieTOK 

(Meuleman et al., 1980; Pan, 1980). Bo 3 mo>kho, 3 tot napeHXHMaT03HbiH MaT- 

pHKC H HBJiaeTCH CTpyKTypHOH OCHOBOH TM>Ka TK. 

CorjiacHO HauiHM pe 3 yjibTaTaM, pa 3 Mepbi TK b MHpauHAHax S. mansoni 
b cpeAHeM cocTaBjiaiOT 6.3 ± 0.4 mkm (n = 30). /JuaMeTp hx aApa — 4.5 ± 
± 0.2 mkm, a HApbiuiKa — 1.5 ± 0.1 mkm. HaH 6 ojiee KpynHbie TK AOcraraiOT 
9.7 mkm b AHaMeTpe (aApo 5.8 mkm), a MHHHMajibHbie pa3Mepbi cocTaBjiaiOT 
4.4 mkm (aApo 3.1 mkm). 3th pe3yjibTaTbi b uejiOM noATBepjKAaiOT AaHHbie 
Apyrnx aBTopoB (Voge, Seidel, 1972; Shutte, 1974; Pan, 1980, h ap ). 

BaacHO OTMeraTb, hto mhoiaimh aBTopaMH (Olivier, Mao, 1949) OTMenanocb 
HajiHHHe cpeAH TK HecKOJibKHx kjictok (no HauiHM abhhmm — 2 —3), BbiAe- 
jiaiomHxca 6 ojiee KpynHbiMH pa3MepaMH (puc. 1, E). BepoaTHO, hmchho 3th 
kjictkh paHbiue Apyrnx AOCTHraiOT 3pejiocTH h npHCTynaiOT k Apo 6 jieHHio 
(cm. HHace). 

He3aBHCHMO ot pa3MepoB Bee TK hmciot ny3bipbKOBHAHoe ( 3 a cneT ackoh- 
AeHcauHH reTepoxpoMaTHHa) aApo c xopomo 3aMerHbiM aApbiuiKOM, oKpyaceH- 
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K cm. r. Jl. Amaeea u dp., c. 116 



Phc. 1. riponojibHMC cpciM MHpaniwiCB Schistosoma mansoni (A B). 

— rcncparnBiiLic khctkh. k — 3011a KauanmcB bliucjihtcjiliioh chctcmu, n — ncpBiiaa Macca, hk — iicztucj)- 
(|)CpCIIUHpOBaiIIIbIC KJ1CTKH, pK peTHKyJlflpHbie KJ1CTKH («I*Ct-CClls»), m TCpc6paiOpHy.M. 

Fig. 1. Longitudinal sections of Schistosoma mansoni miracidia ( A B). 














Hoe 6 a 30 ([)HJIbH 0 H HHTOnJia 3 MOH C nOJIHpH6oCOMaMH H pa 3 BHTbIMH MHTOXOHJI- 
pnaMH (Meuleman et al., 1980). OopMa kjictok MoaceT BapbHpoBaTb ot OKpyr- 
jioh zu:> yMepeHHO b e p er e h o b ii u hoh . B ue.no m 3th kjictkh BbirjiH;urr, KaK 
npHCTynHBiiiHe k flH(J)(})epeHunaunn h, Bepoarao, aBJiaiOTca co 3 peBaioiunMH 
TK. KpoMe 3 thx KpynHbix h xoporno OKpaniHBaeMbix TK (Mop^ojioruuecKH 
HaeHTHHHbix TK H3 cnopouHCT (Schutt, 1974)), mm aonycxaeM HajuiHiie b mh- 
paimanax S. mansoni HK. Ohh MeHbiue (aiiaivieTp 4 — 5 mkm), b hx aapax 6o- 
jiee BbipaaceH reTepoxpoMaTHH, a UHTonjia 3 Ma He CTOJib 6 a 30 (J)HJibHa no cpaB- 
HeHHio c TK. K co/KajieHHio, tohho onpeaejiHTb kojihhcctbo n JiOKajiH3auHio 
HK noxa He yuajiocb, xoTa noflo6Hbie kjictkh 3aMeTHbi b 3aaHefi nonoBHHe 
Tejia jihhhhok h o6o3HaHaiOTca Kax «ret-cells» (Schutt, 1974). IIpo6jieMa 3 a- 
KjnonaeTca b tom, hto BHeniHe pa3ttejiHTb HK repMHHajibHOH h coMaTHnecKOH 
npupoAbi HeB 03 M 05 KH 0 . TeM He MeHee HHTeHCHBHoe pa3MHoaceHHe MC Ha na- 
pa3HTHHecKon cTa^HH kocbchho noflTBep>KaaeT cymecTBOBaHHe HK. 

CKopee Bcero, HK coMaTHHecKon npupoubi (ret-cells) pacnojioaceHbi Buonb 
noKpoBOB MiipauiiuiiM. Ha cpe3ax ohh Bbinia/jaT b bhuc xapaKTepHbix CKonjie- 
hhh — «uenoHKH» (pnc. 1, E). B cbok) OHepettb MyjibTHnjiHKauHa reHepaTHB- 
hmx 3JieMeHTOB o6ecneHHBaeTca npojiHijjepaiiHeH HK, npeacTaBJieHHbix b mh- 
paunttHH rpynnon H3 3—5 kjictok h 3aHHMaK>iHHX KayuajibHoe nojioaceHHe 
(pnc. 1, E). 

CTa^Ha cnopouHCTbi. nocjie npoHHKHOBeHHa MupaunuHa b MOJunocKa b He- 
nocpejtCTBeHHOH 6 jih 30 Cth ot noKpoBHoro snuTejina npoHCxoflHT ero MeTa- 
Mop<f )03 b cnopouHCTy (Olivier, Mao, 1949; Pan, 1965, 1996; Schutt, 1974; 
Kalhoro, Shah, 2010, h ap.). 3 tot npouecc 3aTparHBaeT nonra Bee npoBH3op- 
Hbie opraHbi h npo^ojiacaeTca, KaK h y upyrux TpeMaTOtt, okojio cyTOK. OuHaKO 
cocTaB repMHHajibHoro MaTcpua.na b TeneHiie stoto BpeMeHH ocraeTca 6 e 3 
3aMeTHbix H3MeHeHHH (Olivier, Mao, 1949; Pan, 1965; Voge, Seidel, 1972; 
Schutt, 1974). Bee HccjieflOBaTejiH OTMenaiOT, hto kojihhcctbo TK b cnopo- 
UHCTax b Hanajie hhb 33 hh ocTaeTcn Ha ypoBHe Miipauiiunn (no HaniHM uaH- 
hmm — okojio 20 kjictok). npH 3 tom MenaeTCM opramnauiia repMHHajibHoro 
MaTepnajia. Ehhhmh Taac TK pacnanaeTca, h kjictkh nocTeneHHO pacnpeuejia- 
K)Tca no BceMy o6beMy MC. 

Ha BTopoii neHb pa3BHTHa cnopouHCTbi (pnc. 2, A, E, cm. bkji.) Ha6jiionaeT- 
ca pocT TK, b pe3yjibTaTe KOToporo nepe3 2 HHa n. 3. hx pa3Mepbi nocTHraiOT 
8.3 ± 0.4 mkm (anpo — 5.8 ± 0.2 mkm, aupbiniKO — 1.8 ± 0.1 mkm) (n = 28). 
OnHOBpeMeHHO c poctom a,uep b hhx Ha6jnoflaeTca neKOHneHcaiiHa reTepoxpo- 
MaTHHa. ^upo Tenepb OKpyaceHO y3KHM cjiocm uHTonjia3Mbi, KOTOpaa k 3TOMy 
MOMeHTy CTaHOBHTCa OTHCTJIHBO 6a30(|)HJIbH0H. 3tO yace nOJIHOCTblO C(J)OpMH- 
poBaHHbie TK, roTOBbie k apo6jieHHio. nepBbie 3M6pnoHbi flonepHHx cnopo- 
HHCT (/(C) 3aMeTHbi Ha TpeTHH neHb n. 3. CxonHbie cpoKH Hanajia pa3MHoace- 
HHa MC yKa3aHbi naHOM (Pan, 1965, 1996). Hepe3 6 HHen n. 3. b nonpociiiHX 
cnopoiiHCTax 3aMeTHbi 3m6phohm Ha pa3HOH CTa;uin pa3BHTHa, Hauoo.nee 
KpynHbie H3 KOTopbix coctobt H3 30 h 6ojiee 6jiacTOMepoB (pnc. 2, B ) 

/(ajibHenniaa MyjibTHnjiHKaijHa reHepaTHBHbix ojicmchtob cBa3aHa c oco6bi- 
mh opraHaMH pa3MHoaceHHa napTeHHT — repMHHajibHbiMH MaccaMH. 06maa 
Mop^ojiorna repMHHajibHbix Macc KaK HCTOHHHKa TK pejuin h cnopouHCT H3y- 
neHa UJia Miiorux TpeMaTon — npeacue Bcero b pa6oTax KopTa c coaBT. (Cort 
et al., 1954, h up.). ri03HHee 3th o6pa30BaHHa 6mjih npH3HaHbi b KanecTBe yHH- 
BepcajibHbix opraHOB pa3MHoaceHHa napTeHHT (ATaeB, 2000; Dobrovolskij, 
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Phc. 2. rHCTOJiorHqecKHe cpe3ti MaTepHHCKOH cnopoimcTM Schistosoma mansoni (A — B). 

A , E — cpe3 nepe3 MaTepHHCKyio cnopoijHCTy nepe3 2 /jhh n. 3 .; B — npo^oJibHbiH cpe3 nepe3 MaTepHHCKyio 
cnopouncTy nepe3 6 ^Heft n. 3 . sk — reHepaTHBHbie kjictkh, m — mhto3 (,npo6;ieHHe reHeparaBHOH kjictkh), 

nc — noKpoBbi cnopouHCTbi, a — 3 m6phoh. 

Fig. 2. Histological sections of Schistosoma mansoni mother sporocyst (A — B ). 






Ataev, 2003; ATaeB h AP-, 2013). O^Haico AJia 6oJibuiHHCTBa HccjieAOBaTejiefi 
repMHHajibHbie Maccbi ocTaiOTca MopcJjojiorHnecKH h <j>yHKHHOHajibHO HeacHbi- 
mh CTpyicrypaMH, noaTOMy npn aHajiH3e pa3MHO>KeHna KOHKpeTHbix bhaob b 
OojibuiHHCTBe pa6oT ohh BOo6me He yHHTbiBaiOTCH. 

J\m cnopouHCT S. mansoni repMHHajibHbie Maccbi onncaHbi y cnoponncT 
AonepHero noKOJieHHa (Olivier, Mao, 1949), a y MC hx cymecTBOBaHHe paHee 
OTpHuanocb (Olivier, Mao, 1949; Schutte, 1974), xoth b CBOefi pa6oTe UlyTT 
(Schutt, 1974) Ha puc. 6 othctjihbo H3o6pa3HJi KJieTOHHyio CTpyKTypy, npeA- 
CTaBjiaiomyio co6oii nenrp MyjibTHnjiHKanHH reHepaTHBHbix 3JieMeHTOB. 
HMeHHO T3KHe o6pa30BaHH3 6bIJIH HaHACHbl H3MH B 12-AHeBHbIX MC H 060- 
3HaneHbi KaK repMHHajibHbie Maccbi (pnc. 3, cm. bkji.). 06pa30BaHHe nocJieA- 
hhx npoHcxoAHT ya<e k 6-My ahio n. 3., OAHano o6Hapy>KHTb hx b 3to BpeMH 
HenpocTO, TaK KaK b hx cocTaB bxoaht TOJibKO HK h TK Ha pa3HOH ct3ahh co- 
3peB3HHa. Bo Bcex cjiynaax repMHHajibHbie Maccbi pacnoJioaceHbi cyOTeryMeH- 
TajibHO h b CBoeM OCHOB3HHH npeACTaBJieHbi CKonjieHHeM HK. 

C(j)opMHpoBaHHbie repMHHajibHbie Maccbi S. mansoni hmciot paH/KHpoBaH- 
Hyio (Cort et al., 1954; Dobrovolskij, Ataev, 2003) hjih 30 HajibHyio CTpyKTypy 
(j(o6poBOJibCKHH h AP-, 1983, 2000; Galaktionov, Dobrovolskij, 2003). EjiH>Ke 

K HX OCHOB3HHIO (CO CTOpOHbl CTCHKH Tejia CnOpOIIHCTbl) H3X0AHTCB HeCKOJIb- 

ko HK, a no Mepe yAaneHna ot Hero pacnoJio>KeHbi Bee 6ojiee KpynHbie TK. 
CooTBeTCTBeHHO cpeAH co3peBaiomHx TK HaOjiiOAaeTca othctjihbo BbipaaceH- 
Hbifi rpaAHeHT. Ha BepuiHHe repMHHajibHOH Maccbi HaOjnoAaeTca Apo6jieHHe 
TK. Hepe3 12 Anefi n. 3 . b ee cocTaBe hmciotcb 1 — 2 3M6pHOHa. B otjihhhc ot 
6oJibuiHHCTBa TpeMaTOA ohh HeAOJiro pa3BHBaiOTca b cocTaBe repMHHajibHOH 
Maccbi — npHMepHO ao ct3ahh 10 — 15 6jiacTOMepoB. K 3TOMy BpeMeHH Ha no- 
BepxHOCTH 3m6phohob (JjopMiipyeTCH 3apoAbiuieBaH MeM6paHa, h ohh nepexo- 
A»t k pa3BHTHio b nonocTH cxH3onejia. TepMHHajibHaa Macca npoAOjmaeT 
o6ecneHHBaTb 3aKJiaAKy hobmx 3m6phohob JjC. B k3/Kaoh enopoiiHCTe HMeeT- 
ca He MeHee 4 t3khx o6pa30BaHHH, hto npnBOAHT k 6biCTpoMy pocTy HHCJia 3a- 
poAbiuieH — y'/Ke nepe3 14 ahch n. 3 . hx kojihhcctbo AOCTHraeT ot abvx ao 
Tpex coTeH 3m6phohob (Olivier, Mao, 1949). 

HHTepecHO OTMeraTb, hto Hanajio (JjopMHpoBaHHa nepBbix 3m6phohob b 
repMHHajibHbix Maccax (10—12 Anefi n. 3 .) coBnaAaeT c HanajioM otpojkachhh 
nepBbix TIC, KOTopbie o6pa3yiOTCH H3 TK, npeACTaBJieHHbix b MHpaiiHAHH 
(«nepBHHHbie TK»). y MaTepHHCKOH enopoiiHCTbi S. mansoni OTcyTCTByeT po- 
AHJibHaa nopa, cjieAOBaTejibHO, co3peBaiomHe pa3H0B03pacTHbie 3m6phohbi 
AonepHHx cnoponncT BbixoAtfr H3 MaTepHHCKoro opraHH3Ma, pa3pbiBaa cTeHKy 
Tejia nocneAHefi (Shutte, 1974; Meuleman et al., 1980). 

06Hapyx<eHHe repMHHajibHbix Mace no3BOJiaeT npeAJioacHTb cneAyiomyio 
cxeMy pa3MHO/KeHHa cnoponncT S. mansoni MaTepHHCKoro noKOJieHHa. B mh- 
pauHAHH repMHHajibHbiH MaTepnaji npeACTaBJieH npHMepHO 20-io nepBHHHbiMH 
TK, a TaK>Ke HK, kojihhcctbo h JiOKajiH3aiiHa KOTopbix Tpe6yiOT AononHHTejib- 
Horo H 3 yHeHiiM. B TeneHne nepBbix abvx ahch n. 3 . 3th kjictkh pacTyT h Ha 
TpeTHH AeHb HanHHaiOT Apo6HTbca, o6pa3ya nepBbie 3M6pnoHbi 7(C. B 3to ace 
BpeMH b cyOTcryMeHTajibHon o6jiacTH Tena enopoiiHCTbi HanHHaiOT o^opMna- 
Tbca repMHHanbHbie Maccbi, 3aMeTHbie b 6-AHeBHbix MC. Hmchho b hx cocTaBe 
nponcxoAHT AeJieHHe HK, nacTb KOTopbix AHcjxjjepeHUHpyeTca bo BTopnHHbie 
TK. Bo3mo>kho, hctohhhkom o6pa30BaHHH repMHHajibHbix Mace hbjihiotcji HK, 
OTMeneHHbie h3mh b MHpaiiHAHH (cm. Bbiuie). 
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Phc. 3. r HCTOJiorHnecKHe cpe3bi MaTepHHCKOH cnoponnCTbi nepe3 12 /men n. 3. (A — B). 

A — cpe3 nepe3 MaTepHHCKyK) cnopouHCTy, E — cpe3 nepe3 repMHHajibHyio Maccy, B — pucyHOK repMHHanb- 
hoh Maccbi. 2M — repMHHaubHaH Macca, 3M — 3apo,zjbiiiieBafl MeM6paHa, hm — noicpoBbi Mojunocica, cx — cxh- 
30uejib cnopouHCTbi. OcTajibHbie o6o3HaneHHfl Te >Ke, hto h Ha puc. 1. 

Fig. 3. Histological sections of a mother sporocyst 12 days after infection (A — B). 




no Mepe co3peBaHH» 3 th kjictkh HaniiHaiOT apo6HTbca, o6pa r iya 3 m6phohm 
^C. nocjiejiHHe b cocTaBe repMHHanbHOH Maccbi pa3BHBaiOTca ct&jxuh 3a- 
poabimeBoro uiapa h nepexo^HT k c[)JiOTHpoBaHnio b cxH30neJie cnopouHCTbi. 
Hmchho noaBJieHHe 6oJibiuoro KOJiHHecTBa 3 m6phohob no BceMy oGbexiy Tena 
MC n co3^aeT BnenaTneHne xaoTHHHOCTH nx 3aKJia^KH. 

TaKHM o6pa30M, cJ)opMnpoBaHne reHeparaBHbix aaeMeHTOB b MC S. manso¬ 
ni nponcxo^HT b aea 3Tana. nepBHHHbie TK o6pa3yiOTca b npouecce pa3BHTHH 
MnpaunaHa b anpe, a BTopnHHbie TK B03HMcaiOT b repMHHanbHbix Maccax cno- 
popncTbi. 
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SUMMARY 

The development of generative elements of Schistosoma mansoni mother sporocysts 
(MS) was examined by histological methods. About 20 large cells, on average, determined 
as germinal cells (GC) were found in the miracidium. These cells formed a C-shape cellu¬ 
lar aggregation (a band) beginning in the caudal part of the larva, and reaching the nerve 
ganglion in the anterior part. At the level of the 3d tier of epithelial plates of the miracidi¬ 
um, this band shifted to the external body wall, bypassing the zone of excretory channels. 
Apparently, this shift resulted in the subdivision of a single pool of GC into two structural¬ 
ly associated groups. A group of several undifferentiated cells (UC) was also revealed in 
the caudal part of the body. 

After the metamorphosis of the miracidium into sporocysts, GC had increased in size 
and on the 3d day started to divide, forming first embryos of daughter sporocysts. During 
the same time, germinal masses were being formed in the subtegumental area of the MS 
body. Since this time point, proliferation of UC occured only in germinal masses. A part of 
UC also differentiated there into GC. These cells formed sporocystoid embryos, develo¬ 
ping as far as the germinal ball, and then came out into the sporocyst schizocoel (approxi¬ 
mately in 10 days p. i.). Thus, in S. mansoni , the formation of generative elements into MS 
occurs in two stages. Primary GC are formed during the development of the miracidium 
into the egg, whereas secondary GC develop in germinal masses of the sporocyst. 
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